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Abstract of W0951 8222 

A gene coding for a protein having the activity of 
desaturating the DELTA 9-position of a fatty acid 
bound to a lipid; a vector containing a 
polynucleotide containing the whole or part of 
said gene; a plant cell containing, transferred 
thereinto, a polynucleotide containing the whole 
or part of a gene coding for a protein having the 
activity of desaturating the DELTA 9-position of a 
fatty acid bound to a lipid; a process for creating 
a plant which comprises differentiating said plant 
cells and regenerating the plant body; and a plant 
containing, transferred thereinto, a polynucleotide 
containing the whole or part of a gene coding for 
protein having the activity of desaturating the 
DELTA 9-position of a fatty acid bound to a lipid. 
A gene coding for a protein having the activity of 
desaturating the DELTA 9-position of a fatty acid 
bound to a lipid; a vector containing a 
polynucleotide containing the whole or part of 
said gene; a plant cell containing, transferred 
thereinto, a polynucleotide containing the whole 
or part of a gene coding for a protein having the 
activity of desaturating the DELTA 9-position of a 
fatty acid bound to a lipid; a process for creating 
a plant which comprises differentiating said plant 
cells and regenerating the plant body; and a plant 
containing, transferred thereinto, a polynucleotide 
containing the whole or part of a gene coding for 
protein having the activity of desaturating the 
DELTA 9-position of a fatty acid bound to a lipid. 
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(57) Abstract 

A gene coding for a protein having the activity of desaturating the A9-position of a fatty acid bound to a lipid; 
a vector containing a polynucleotide containing the whole or part of said gene; a plant cell containing, transferred 
thereinto, a polynucleotide containing the whole or pan of a gene coding for a protein having the activity of desaturating 
the A9-position of a fatty acid bound to a lipid; a process for creating a plant which comprises differentiating said 
plant cells and regenerating the plant body; and a plant containing, transferred thereinto, a polynucleotide containing 
the whole or pan of a gene coding for protein having the activity of desaturating the A9-position of a fatty acid bound 
to a lipid. 
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*fB9itt* iSlcS^ IfciM© A 9 t^-^ftt Sgt^ff § ^ 

o 

IE&&l£W\ tiif 0 0 C&T"£&& . (Santaren, J.F.et al. , Biochim. Biophys. 
Acta, 687:231. 1982) 0 

0 >{C^^Tietfe-TSo 'J y ~^(il8:2A9, 12£ 

•CHjCCH:), CH = CHCH 2 CH = CH (CH 2 )t cooh 



1 



WO 95/18222 



PCT/JP94/02288 



*a-JU (PG) (DZhUkK). *t^o«^#©4ea^P Go^ia^ci 
(Murata, N. et al., Plant Cell Physiol. , 23:1071, 1982; Roughan, P. G. , Plant 
Physiol., 77:740, 1985 ) > £ tz P GOfrTmft&J&frMMfc^ftftt 3 7 »J -tr d 
-;l/-3-U >l7->y^7>X7x7-tf (JBJTATase) ©SltiliR&tcJ: o 
T$a6 b^LT^ & Z <h (Frentzen, M. et al. , Eur. J. Biochem. , 129:629, 1983; 
Murata, N. , Plant Cell Physiol. , 24:81. 1983; Frentzen, M. et al., Plant Cell 
Physiol., 28:1195,1988) 7b<& < *tTWc 0 

^ATaseite^^^^Ojc^A • f&Lt Z> Z t £J: 0 P G OlSfD^«#M^T 
tf, */<3*5£t*J:*5 LT$<*SC£j&<T?fcS££*3FLfc (P 

C T#rptt}M : PCT/JP92/00024, 1992) 0 Lri^U ATase(i7C©*|^np (C & 
U ^Olc^OATase^ffi^T^S^^it/ci LT^ rt^EttOATasei 
»£L*-5d£tt*tf 6*1"*% ^*©ATaseOJ»**<ftf?$nSpT«ltttt5J6ni: 
MJUf. ftJ&ltzBm&&*' < ='<D?-t>isaJ 7^-X^OATase^ftfc^:* 
IciiLTl^ * n->CD^©P G©&fD# : P«^Ste#;28%T-£>«9 5"<n*F£ 
*J:»}fctt8X<l>ttV^<. i/P^?tXt^iH**)8%^^o/: (PCT 
ftflFtBIK : PCT/JP92/00024, 1992) 0 

$t>{C, -ftcy^Xf K-ef^btlS7->;l/-ACP te±fCl6:0-ACP<!:18:l-ACP 

tt 16 : 0-ACP * 1 8 : 0-ACP©ffl£ *< 18:1 -ACP<£ *)fi^Ztb*Zx.btl& (Tori yama, S. 
et al., Plant Cell Physiol. , 29:615, 1988) 0 £ ©«fc 9 ttffl*K"e(ifl.*©ATase 

«[«BOSI«(t*«J*L-r^Sfll*©J»llfflfiR<!:afilLT^S (Murata, N. et 
al.,in a The Biochemistry of Plants", Academic Press, 1987) 0 £. tz 1 ? 

#tcJ;oT*Jffll$tlT^4o ^Lu ffij^clg^ LfcKII&KK 1 oL 
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j^Attbtlte^Anacystis nidulans (BUS Synechococcus PCC 7942)(ifi^^S: 
(Ono.T. et al., Plant Physiol. , 67: 176, 1981), 2 o£LhAtl £>ft£ 
Synechocystis PCC6803 C <h*<fclfc>*lT^fc (Wada.H. et al. , 

Plant Cell Physiol. , 30:971, 1989) 0 

tit. ?>mzi3V2>iimwio*&mm%te. ■t^rmn^&mtL, mm 
\zm&Ltzimmz-n&&*&Kirz>o ^t^x, 7>2Stti6:o/i6:o-*>«fco f 

18: 0/16:0- ©»?i^^^Kf OPG^ SQDG. MGDGfeitfD 
G D G©IIM^{-cis-M©— fi^^-^^A-rS C £#<aJ (Murata, N. et 
al. , in "The Biochemistry of Plants", Academic Press, 1987) 0 A^S&ftflli 
mM^&fMtmmt LT. Xx7p-OI>-ACP (18:0-ACP) ©A9|i!Clil£M 
iAt^fi^f L> — B.16:0/16:0- (&££>% fc^MC^?" -5 18:0/16:0-) 

L T c i s-M©-S^^^^ A L K I > A«Mttil 5 j&T?*S«, 

gt£, Synechocystis PCC6803 © A 12tiL^mu4tBMi&&?- £Anacyst is 
nidulansCSA • f£5l£-fcr3 C £ KJ: *9 #&Anacystis nidulanstd IJ#4L<£^ 
16:2A9, 12*5*^18:2^9, 12££g$*r£ C <!: a<*J*re& 9 > Lt**fi 
2&^g'ttT£>&Anacystis nidulans£E}SW&^ £fe&nT£l'T:£> & d tl 
(Wada.H. et al. , Nature, 347:200, 1990) 0 
tt*> % Ztlfeiz ? ym<D^$&fti{tWm® 9 t> A 6 & (Reddy, A. S. et 
al., Plant Mo 1 . B i o 1 . , 27 : 293, 1 993) fc«fctfA12& (Wada.H. et 
al., Nature, 347:200, 1990)^tSfD'fb^^©ilfi^ 1 ^^$nT^^o Lj&>U A 
9ttlcr.**g£*<#A$ftT^fctttltfx A 6 &*3 e tD f A12&^l&fD>fb^(i. 
ttif'tlA 6&i: A12&£^S&*niW5C A9ftd:A12& 

jo< t *> c^tasfD-fk $ nr i^x ait* a lstt^ttfltf k»* « a i mtt&mtt & 

iStT\ Jji^^OA 9&*^tSfn-fk'9 u S»*©aei 1 ti»t>tlTl.^j:^-3^o 
*^s^(is ISJ»K©A 9tiLttmuiti-2>Bmz>m.B?&±Zf*:<D- 
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±.%ttft*&&LtZ>tz#>, *fPX#ii> Anacystis Ii:lt§7>I®yVi, 
DNA^bA 9tt^fifP^k»**3 - K-rSitfs^^o-->^L, ®it£^ 
< * * - D N A ^^-DNA TttttlB]lS;&ft?K£& 

SCcbfC^L. *5BM^JSJc**5fcSofco 1-t£t>?>> #fPjm, &T©» 

(2) LfcJM&K© a tGLttmmt-thm&ttlrZ 9 y 

(3) Jfi|flctt^Lfcl6l»K©A 9&£*S&ft-fbt-£«&£W-f 6* >'<*JMr3 
- K-r-Sitfi^WiJ#-t 3 IcfStSC^ISiE^J^^DNAm-pabSdHwISfS© 

(4) (DP;S(3)©^-f n^icEfjoae^xw^sae?©— fip^^tr* y * * u 

(5) (l)J^S(3)©^-rtl^(-Ktfe©ite : FX^^^jife^©-gB^#t;^ y 7 * U 
(7) (i)7^S(3)©^-f tiA^w!5«©aife?"XtiS®afe^©— SB^^tr* 'J?^u 
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m 1 Uti^ des 9 var WrJtao- Kti7; J &I5J'J £ "7 X<£>7^7 d W ;U 

-CoA^iSft^»* (MS cd 2) or $ y^raoit^^/T-To El^-eM^ 

fco Xttx *0lHT0*BHi£j6<i*i^f§18£^"$"o 
f 2Slis des 9 var ®t£*£'7"° LT S Anacystis nidulans ©^V A 

SI3BIM\ A 5. A 15fecfcLKpl5X©^ h D N Atf^©fflSK#^^fo 

&feLtz®tiLt*<DJjft**to 
f 4@l^ des 9 nidiv^XOXxTn^ylz-C o A^I&flHbl** (MSC 

D2) ®7 s >»E?ij©ifct£&jF-*"o t ^ y^ie^jojt^w^ i mtmmz lt 
m 5 Kites ffl^u^^o^R^^^^^w-rsfifitoso^**^^ 
toe*** Gitttrnt LxpBim^mALtz^^^^i&^mmLtzmm^to 

(Kaestner, K. H. et al. , J. Biol. Ch em. ,264:14755, 1989)^ -5 y h ( 
Mihara/K. , J. Biochem. , 108:1022, 1990) RtflS ( S t ukey, J. E. e t 
al., J. Biol. Chem., 265:20144, 1990 ) OXf7D^;l,- C o A^MilOlt 
^«J6t^BfrWJwS<aLTii^S*<^{*W{cii^:t <gttS e £tzWt%](Dy >m© 

mn^^ttzmmmoA e Ai2&®^mtwmRtfmmM®i<Dmn 

L Aill&JIfrK© <u 3 &©*l&flHbl** (Yadav, N. S. et al., Plant 
Physiol., 103:467, 1993) OWSilii<SHLTl^iU 0 #f£BSjt£^£ 



5 



WO 95/18222 



PCT/JP94/02288 



£ft& 5 ^^.(i'AnacystisMx SynechocystisJSs 

AnabaenaJR«JCJKtS5 Ct^TSSo tt*>\ <fc *K ' 

i^M©3£*Q#?«£^*n'fk^&/ca6{CteAnacystis3! (Murata.N. et al.. 
Plant Cell Physiol., 33: 933, 1992 c CC^ttf 1I©7> 
|) ©A 9 {i^t&fOfk^^lWAnabaenaMRtfSynechocystisl/©^^ 0 

Synechocystis PCC6803 iAnabaena variabi 1 isXrte. -?-©JiIJi^K 
©i5i^^^sn-l < i:sn-2{C-en^n^^^l80IgM (C18) ift*»160|&|RF 
gg (C16) (Sato, N. et al. , Biochim. Biophys. Acta, 710: 

279,1982; Wada, H. et al., Plant Cell Physiol. , 30:971, 1989 ) ©fCftLT\ 
Anacystis ni du lansl? i5 <h A/ <ir*<sn-l i: sn-2 i fete C 16£*££ ( 
Bishop, D. G. et al., Plant Cell Physiol. , 27:1593. 1986) 0 fit -a t N Anabaena 
<h Synechocystis© A 9 &^&ffi{tM%te2.lZl8:0/lG:0-<Dft : ?-m%:&W£ LT 
sn-l©18:0£l8:lA 9 {C^S&fDlk-T &Stt£W-f £ £,gt>tl&o CftlcStLT 
Anacystis© A 9 &^&fD>fbSl3£te£<Cl6:0/16:0-©#^«£gft t LTsn-1© 
16:0^-16:1 A 9 fc*ttWft*-S«tt*#*S tBfrttSo $ b> K> i^MU^ 

<mt»nsi&?n» : fS^i6: 0/16:0--??* set-to. »**m&©i&»$hp«** 

fiSftUbt" £ J- (2 Anacys t i sg? © A 9 & ^FISf[Hfc»*© (5 9 *<Anabaena*S d: 
Synechocystisl!©@£f£«i: «9it#J-??£So 

tzj i smm^-tz a 9ffi*fcfn<fl:i*#£3- K-r* *>©£#<&> asma k 

gtt#£^£;k©T;-£>£o ^f&Efcfe^-tex ilcDNAiliLTOft^il^ 

wr^o £*>\ r|igfitjiciE?ij§-t4 (cie«$n/c7 ^ y mini iti % 
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titffil^tlSfcO^^l'/SCi^f^S. jitttfucte. A DASH II 
(Stratagene)#©7 r - ^ ; PWB15 (Stratagene)^© 3 X S K ; pBluescript 

II(Stratagene)^©7 7 - : s i Y%?*mf Z> C tWZ% &o ±SE^* * *©H 

ttitfe^A^&te. ^ft^'ft©^ 2 5> — 0 ;fcjiS£fi]©;5"j££ffl ^ & 

^©—£13 (#J;tJ2\ ^ 1 HI©MSCD2©7 ^ J ®Si£?'J#-^260^ t> 295©— tfl&iM. 

ZCOX 9 fc LtlSi L tz t a - > \z& h *§£W JtiK^-C^SIE^J©^^ 

•- h& (Maxam-Gilbert, Methods Enzymol. , 65:499, 1980)^M13 7 
§ yft + y? ? U;ff- K£I**i£& (Messing, J. et al. , Gene, 19:269, 1982) ^ 

tt*5. A 9{i^lSfO'fb^^^l^«w^^LT^-5^ : g^©5ilSWfiJ^W\ fDffi 
£©#& (J. Bacterid. , 175:6056, 1993 ) {CftoTfr? C £#Tr£ £ 0 
±!E©«fc9{cLT^Sie^J^^^$ti/c*^B^it^(j :N iiS£*a©¥®:. 
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~£?c£> & o 

D N Aiv *^BJitfi^X(i*^ B Jite^©-gB^^^A 9 fltftfSfltfbffite*^ 
NAijiiLTte. fll^ti*^ K*© U ^o-7- 1 . 5 - ~ U *> 5 

-■tf©/Mfyj.-y hae^^RG^^^f - k* = - Kt5DNA«titjf 
mmmm^o&fc^xjj&t ltb, fli*.tf r-punt 

genetic transformation and gene expression; a laboratory manual", Draper, 
J. et al. eds. , Blackwell Scientific Publ ications, 1988j lEtfcO^&^rffl l^T 

-•>a f>'Jif U>/'J -?>f * n>f * *> 3 yfc^j&^tf 

D/<*-f U £ A£ffl^S#&tw(i, f?£Mffi«7°57^ Kfcffl^S^HK**- 
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^(Nature, 287 (1980), p. 654; Cell, 32 (1983) p. 1033; EMBO J., 3 (1984) 

p. 1525) s T-DNA±<Dmmmj&&B=?-fo&zx&2itK'<t 9-*mmtz> 

tpffls<? *-&(EMB0 J., 2 (1983) P. 2143; Bio/Technology, 3 (1985) p. 629). 
, <y(i - ^-^(Bio/Technology, 1 (1983) p. 262; Nature, 303 (1983) 
p. 179; Nucl. Acids Res., 12 (1984) p. 8711)^ K> s Ctl^O^fno^ 

6111*8^^** (fijx.(i'2.5 o o T'tkfefevo&m.i&Ltzm, — ^e^jic 

CllJfe^] 1 ) Anabaena variabi 1 is® A 12fit^l§?[tfl;IM9«at4£^ (desA) £>±$t 

Anabaena variabilis I AM M- 3 (£ja**fl-^ffllfi£4&W&j?rJ: 5 # 
18) £n #jl00ml<DB G -lH&ife ("Plant Molecular Biology", Shaw, C. H. ed. , p. 
279, IRL PRESS, 1988) TigSL/Co 25°C. 1, 0p01ux©^5fe?TT"e^^l20lHliS t 
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*f /ADNA^lStS^^N @#£50ml© A ?& (50mM Tris-HCl.lmM 
EDTA, pH8. 0) CHUft»U - £lcJ:0«#£8:R4ft<!: LTH 

JtKL/Co 15ml© B& (50mM Tris-HCl, 20nM EDTA, 50mM NaCl.O. 25 M 

sucrose, pH8.0) KKSIU B«&P L/c40mg© »J A (Sigma) 

37°CT1 ^f|gi9 L/Co ^{C7 P P^^---tfK^15mgiSDS<£r^^J^-ei %tc 
U&£?lzlE?LZVC-C*imMtv Itio *©«. NaC104£&«&Tl MlcttS 
J; 9 iZjMZ-^ $e»ll20ll©^aD*;l/A/-rV7$/UT;l/3-;U (24:1) ^rtfD^. 

= ;l/T7l/=i-A/ (24: l)fc =t 0 HJfifcU Lfc&» 7kJf l-50inl©i^ 7 — yU^r*D^_. 

ADNAHia^^^^^ft^^^^TlliRLAio C©DNAP3i8%£20ml 
©AiftKii&frU NaCl£&»£"eO. lMtc U $ t>{cRNase^r^2gJgT50mg/ml(C 
tiZXHztiax.* 37°CT 1 B#IBH h LtZo ftC A?£Tt&*DLfc#i 

©7 X ; 2 Eflbtfl LfcSL lYM^W J ADNA^i^y £ 

Anabaena variabilis ©y; ADNASftiLfco 

£#£>liAnabaena variabilis **©J0l!6KiCJS^ LfclfeffiFBt© A12flr^te*D 
-fk^ite?©^ a-— y^Kol^T** (1993^B**t#I^S^^> tit ft 
No.3aF04) LfcBU A12(ft^lSft4b**aie^©±»JC|»!S LT*- 7 
v >ir7 (ORF) 3&<#«EL> cna<*i&5foftI$*£fflb>fr©B8 

B5?iJ»c#§ LT. 4*©^^-r-7- (E5»J#-t 5 ~IS?iJ#-5§- 8 ) &£j£U 
Anabaena variabilis©^ J AD NA^USi UPCR^ti o fc 0 

±ie4*©7°5-r^-©o*». ie^'j#-§-5 <t 6 xz^m^wsM^-th-f 

T >f-fe >XiI^r3- FU @£?'J#-t 6 i 7 iC^$tLfc^Si£^Jii|5l-©T ^ 7 

ifo©^7^?-^I^ It 4 S*i©^7-r^-©*l^^t>-ti-TP CR£frtt 
,f; c KfCSli % 100 u 1 © SJ6 & IZ rf z> << -7 - £ £20 u M. Anabaena 
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variabilis©^ ADNA£ 1 //gAtU GeneAmp PCR Kit (SMit) 
XftteitZo &fc®&mffl'®te. 95°C (1#) . 45°C (1#) N 72°C ( 2 #) * 

i t^t LT351M tfrfjtivtzo fits i im ^^©gstfia^FiHi L 
j ^-®m&<&t>-&-?&i&ztitzDN Atpiz, ^mztiz^gz (&> 

190bp) ©DN A^tt#£gtt'<> K£ LT&t±}£*l^ e C©DNA (&T. 
des 9 var t^o) BfrK-©M*3ffi£Klenow7 5 ?V > h "efilt Lfc&, ^7 
~ KpTZ18R (Pharmacia)©SmaI gflftic? d-^>?*U ft3tDN A vz-'irV* 
- (Applied Biosystems) ^Ti£Si£?iJ£&5£ Lfc 0 ^ £ ft/c^Sie?iJ£I£ 

v^XOXx7n-r>'U-CoA^I&f[]'fk^^<hWE^:1 : gIn]tt^^L/c [f li : des 
9 var 8fffi-#3- KtSTi ;rai?^X®7f7D^^- C o A^ifrftHt 
(MS CD 2) <DT i Sm®.P\<DSt%lZ7F-t') 0 
fclz^ des 9 var Bfr £ 7° n — :/ £ L*£\ Anacystis nidulans©^./ A D N A 
fctMf >##fL7to $iJ|51P^Xho I . Pst I fcJttfBanH I ©£■* 
^j0.1//g ©Anacystis nidulans© ¥ J A D N A £-KJ»r L . 0.8%T*'d-x 
y^ia*M-eDNAIf)t*»i*x ^u>y>7*U> (Hybond-N"; 
Amersham) l^oyf^ >^L/c c 7 d - N A teMul t iprime DNA labelling 
Kit(Amersham) ^ffl^T [a - 32 P) dCTPTSttLfco 6xSSPB[lx 
SSPBttlOnMy >j»»iftt (PH7. 0) , 1 mM EDTA, 0. 15M NaCl], 0. 2% S D S *5«fc 
D f 100^g/ml-^>i|* : 5 1 DNA*>^^5^4'"e55 o Cs 16B#BH a > 

LT7 p a-yDNAcb> >^U>^S^^-fr/-c 0 -£©&> > >7* U 2 x SSC 
ClxSSCfiO. 15M NaCl, 15mM^^>^^- h >J 7 A) 4"T^&. 15#£ 2 EU ft 
^TfO. 1XSSC4J"C40 , C. 15#£ 2 HU£<h r> LTSfclK *-F7^*^77-f- 

**<*ai*n/S (f 21:0^, No nliy; AD'NA«-*lJIS**TtU»fLT^ 

CHJtefl^) des 9 var BfrK" i^gfnU^cDffiV^Anacyst i s ni dul ans ¥ J A 4 1 © D N 
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ASH©? a-->? 

Anacystis nidulans R2-SPc (Mtt¥&=f-mm£.®¥W$im& 
SfcctO'^V ADNA®S§Si!te> Anabaena variabilis <Di££t HH&lcfrtt o fc 0 
*tjlOO//g©^V ADN A£Sau3AI-eSfl#7i^i;Lfc&. Molecular Cloning 2nd 
edi tion, pp. 2. 85-2. 87(Sambrook, J. et al.eds. ,Cold Spring Harbor Laboratory, 
1989) ©ifr&iCft-oT. •> a ^^^^JSeTT-CDiSjS^^IIlCck «9 #j 9 £, 
23kbp©DNA»fM-^lHl^L/Co Cft£BamH I <t Hindi I IT'S) ®f L/c5 7 
-i*^?*- A DASH Il(Stratagene) (C * d -.n L/cSL 7 T - ^fcrfJC^ 
y *t— : J y^'LAnacystis nidulans© -if 7 AD NA 5 << Zfy V -&&tz 0 :©7 
'j-£*B§SP2392 JCJg&$-ti\ N Z Y Migife^ An*:il&#j 
15cmO^-f-KC^^T*i:Ml0^fi©7 p 5-^^®^:^ti:/c^, t^o»> 
T/U> (Hybond-N + ; Amersham) i:yn 7 f^ >^'Lfco ±fe©iMf >fttirt 
[S)^{C S Ca- 32 PD d CTP-e^fSiL/cdes 9 var %K$:C<Dt 

£*§/c 0 C©^t»ffiSi:i2^D->*ii;, to^7 7 -yDNA^i 
7t 0 ftbtltz? r-yDNA«-tt«»©*iJPB»*T-BWf U 0.8%T#o-xy 

<fc A 15© 2 *u->#*t>B^2/^-./1/*35*U tiz^O?- h DNAlfitOl 
$ fc ZtlZ'tllilS £ c; 15kbpT & o fc/c *6 @ ft © 0 R F £^ frCD ic-h£ £ *iJ 
®rU C©2 ? d-><7M hDNA(co£H«o^©$iJ|SIIStTiZJBlrL 
TW>ftffi£ftU^tic J t<D&mho\-Z:yjmL'^7'V X-fZt, 2?n 
- ><t 5 kbpCDN A8fr^-*<^tjH$tl7t©T% C tl^pBluescript SK- 
(Stratagene) OXho I-tf^htc-^^^n-— >?*U A 5 £ A 15&&CDDNA 
mn&ZtlZ'tl^V-fyXi Kp 5 Xi pl5X£*/c 0 p5Xipl5XO»i 
$iIiS^^il^f^^ifc^t/iiC5. i t{-(nl-oyy ADNAirM-^^tri*iJ 
BrSnfc C»3H:A5, A15fc«fctfpl5X©-f hDNAWJt©ffiZH& 
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&m*o fflfrVltz&XJ&ltXt i)-->r<D&m'?Zfv-'7<D<les 9 var WfK" 
^>f^'J^XLfcDNA»r^t« *^*EPIides 9 nid <Z>«# 
<k-fe>^«©*lRl**1"o ttHr^ffl tides 9 nid *^t?««® >*©2ffS| 
£*-To 5, 1. 25fc J: 0. 5kbp©£'<- Cfcl^t'f Xv-*- 

f8IR#*©l&^tt* B, BamHI ;H, Hindi 1 1 ;N, Not I ;Hp, Hpal ;RI, BcoRI;RV, EcoRV; 
S, SalI;P, Pstl;X, o 

$iJ|5g»^*'5^(iExoIinc«J:ST r 'f U a yfvT. x K£pl5XJ: 
DftJ&U des 9 var BfrK'^'W ?4 X~? ZWRtk^tttto 2 kbp©D N A#f 
£-<D£g@e?iJ£&3fcDNA ir:/-0--£ffl^Tft£Lfc (113 El) . 
^©DNA#rK" + l-te834bp/^£>te£ORF (des 9 nid) *<#*E L (ISJ'J#-t 
3) N 278&g©7 ^ K£ftT^5<hit££n*: (l£?iJ#-t4) o & 

d-— y/LfcAnabaena variabilis i&Odes 9 var ffifttf? - K LT^ 

tf7 ^ yttEyijOflWfV? h (GENETYX; V7h^x7^) t&Wt&£ 
tt'7 % JW&nO'r-*'^-^ (EMB LfcJia'DDB J) ^rffl^TffilnJ^Offi 
^7 ^ 7 Kie^iO^^^^^^^i C6> V'i'XOXfTD^yl/- C o A^£&fD 
Ikg^iOffiPte^tt'eteftj 3 0 %X%> & J&^fifrfttc C <L 4 

m : des 9 nidi -?«i7*©X "rT v o ATOflHtSI^ (MS CD 2 ) © 

7 i 7 &iS?iJ©it&) frt>. SXifL/cdes 9 nidMJfrS^^f&fiHkf- 
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(Hife^J 3 ) des 9 niditfe^ <D*mmr~<D¥£mzjL SgtiUS 
Anacystis nidulans«:*«l*tfl:»*£ LTMfcft^ Lfel&fnJSKFttO 9 tt«r 
^fifD-fb^*A9ffi^tea^**SttL^fctt^ (Bishop, D.G.et al.. Plant 
Cell Physiol., 27:1593,1986) tztbs des 9 nid*< 3 - Ft" S # U *<7f- 

pi5X^5»as*^*"frsc:ttifflittt©"?fN xmmr-om^LmtDK? 

jSfcLfco BP"5x ^ LTpET3a(Novagen)ffllK *©NdeI<tBainHI©IHJte 

des9nid£7 5 y *«UCjfetttt7 $ y Kfctttttt^ffl K Lt^o-->/t5 
d <h£J£(T©J: LTffttofc, des 9 nid©3- Kt"£ ^ >/<^©C5fe*ffl 
a^fCBamHl-^^ h £Aft£ fc&ic. C 2 ®j?r©££E?iJ£{£ o T P 

-tr>7L7°5f-e-; 5' -ACGTCATGGCCTGCAGT (T»M:PstIU-*f b) (E^IJM 9 ) 
T>^-tr>^^7-r^-;5' -CGCGGATCCTTAGTTGTTTGGAGACG ( 1 M (i BamH 1 -fr 
-f K Zl»l^h^3F» (E?«#-tl 0) 

pl5X£«MK(fc LT±IS© 2 o0^5^7-4ffll>TP C RKJD^rfrte ? 1 
4 ObpOSft^H&fts cn*pUC19©Smal«Bfi[tc-y-^'^ d-— >^LT«[2£ 
BEyiJtclfflii^Ottl^Ci^lSffiLfco C©Sfi^tlf:y7X= K©BamHI©T 
JfEtwiiBcoRIfiU&^U/io dn*BcoRIiPstl7?«Hc«J»f U — ^ pl5Xkl°] 

/Co CiD^X; K£SalIT-OTL/cgL 4 S©dNTP#^TT'DNA^ 'J ^ 5 -Hf 
Klenow«fK"£ffl^TFilll inRJfc&fTtt^v ?l £^#HindI 1 lT#J$r L/c 0 :tl 
JC. J^T0 2a<D^fi£DNA^e>J5Jc*7^r^-*a»A-r-5*C«tf9 7 5 J *$8#J 
JCNdelgpfe^AL/Co fiP^. 

5' -CATATGACCCTTGCTATCCGACCCA (TttiiNdel) (EJ"J#-«f 1 1) Rtf 

5* -AGCTTGGGTCGGATAGCAAGGGTCATATG ( 1 MKiNdel-fr'f K 2 fijftttHindll I© 

-«) (E?iJ#-f 1 2) 

pDes9Nde) (Molecular cloning pp. 250-251; 1982) (C&oTfUg L/c 

*fl§ffi&BL21(DE3) (Novagen)©3 > t'-r > Hr;Wca*AU 7>fc'">y>iM£ 
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lc«fc*MfcJ:*>»W£JM*BLDES 1 zntz 0 

BLDE S 1 &.tfpET3a©*£W-f &BL21# (B L 1 ) £ 100ml ©M9igitfc ( 
200 #g/ml©7 y fi/'J >, 4 mg/ml $OU=3-X. 10^M FeC13, 0.5#g/mlt'' 
*i>Bl, 1 mg/ml If i:SIL 3 7°C^^#L/co *£«&© 

»S600nm-e0.50.D.JwttStT««*«^fc^ 4 % J"7u\*fr**1S 
5 9 h-> K(IPTG)^*^^^lmM(C/«£^«k9CjD^^o 1 IB)lffl** U A 9 
te^fSftHka^fifc? ©*a*»*Lfco 0JRL/c*Jl®^U y h£l.2K NaCl 
T25feo/c^> fllS^rlSajL^o J3l!SfiBligh<!:Dyer©:£& (Can J. Biochem. 
Physiol., 37: 911, 1959) KftoTtttH U 2. 5 ml© 5 * y 

£&£MfcLT85°C 2 iBXa^SKJ^-arliK**^ ^;Wt Lfto 4CfclM^ f-fr 
i^f;^2.5 mKD^If :/T?4EIJlBtbU li^XT^i* LTSiL/c, 
IgJifi^y ^i^*x;i/©##r{cte. ffxtv? -ffift&K© 

y ?C-R7A plus (A*fi!ft^r) Srffl^fco 1 *tc^-$\, 



« 1 *»B©I61»»iiafifc 





16:0 


16:1 


18:1 (11) 




B L 1 (0 im)IH) 


4 7 


2 0 


2 9 


4 


B L 1 (1 3M) 


5 0 


1 7 


2 9 


4 


B L D E S 1 (0 B#IH) 


4 4 


2 2 


3 0 


4 


B L D E S 1. (1 &fW 


4 0 


2 8 


2 8 


4 



£ dTB^telPTGK <fc 5 9 >'*9 ©W*^IB*^o 

BLDES IT'te 1 6 : 1 *<flliD LT^S C i*<W ^i)^tb^ a fiP*>x 

cnbCift^O.l inM©X-r7 'J >&£^frM9ig*lfeTigft U HIRiwJfc 
tfcLfctC^ BL 1 fcMcJil^B L D E S 1 1 6 : 1 ©<£& £>f\ 18:1 
(9) i>£jj£U des 9 nid K"*"* # U Ktt 16:0 tffr&Ttt < 

1 8 : o i>mnt LT^mumm&&ttthtz>ctib<7r;t!ntzo 
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CHife^J4] des 9 nidite^® 2 '<^W.%»fe^<D^K 
Anacystis nidulansfi*©des 9 nidfifi^£&©J:? K LT*'<=ifc«L*& 

en mmimm^t ^ k©*mhe 

niditfi^Wr^^^&nSo — ^ x> K^ORuBisCOStfi?*^*?^ 
PSNIP9 (Schreichert^ EMBO J. 4,25(1985)) **&*l*#^©transi tE8l* 
Hindlll iSphI-e-K}«9 ttS U *tl<h H— ©«H5**T?i!0»r L/cpUC118(c ? o 
>/t5^il^^ transit@SJiJ©T^{cv;l/^^ d-->^^>T 
75*$ K (PTRA3) ^ifco C ©Hindi ll^ h £«J»rSfcKlenow»#-C'Fi 11 
inLXbal l ) > # — £• ^tl/c (pTRA3X) 0 KpTRA3X£Sal IiSac 

IX'XOmi, $ §{c|5]-©$iJIS#^T-t?Jif-r^*iC<koT^^des9 nidite^ 
^rK-^^fAL/c (pTRA3Xdes9) 0 Z.<DZf?xi KTteRuBi sCO© trans i ti2^ijic 
§I*«I5*n -eniln]— ©K<£#Tdes 9 nidafi?tf<HIR3*l5o Ctl^Sac I 

ixba it* wmLxfrizm^zmmm <d s< ? ?-\zmAi-%o uw&mm^j ± 

U -y^X; KpBU21(Clonetech)^$iJ|5g^^SacI<bXbaI-etU»f LT%tz7?X 
i KpBI(-GUS)«yS-Glucuronidaseitfe^ (GUSitfe?) £#A,T-:fc s Ctt 
Id*? U75 , 7-*1f'l'^^-<^X035S7 p P ; e-^-<!:y/<'J >£f£g£^ ( 
NOS) f-i%-*-®rillzm&ltzmA&B : ?-&&Ai-2>ZttzJ:t), m®}^ 
<Dm\m^t 9- (pBI121(-GUS)Rbsc-des9) £»7to 

(2) pBI121(-GUS)Rbsc-des9©7^n/<^ y- V >5A^©iA 
Agrobacterium tumefaciens LBA4404 (Clonetech)£50ml©YEBl£*t& (1 \%tz 
t>k*-7X**5g> ifi + ^lg, ^-f h > I g, >> 3 m 5 g. 2mM 
MgS04(pH7.4)) K&SU 28 0 CT24Bf Falit*^ i£#&£3, OOOrpnu 4 °C. 20# 
Oli'-CISL/:. 10ml© 1 mM Hepes-K0H(pH7. 4)T- 3 HJ&ofcgU 3 

ml©10X^'J 1 @3fc^> S&tfJU: 3 ml©10X^U -t? n - ;U jc » S L 

tDNA?Affi7^DA'^f 'J 9 Ai Lfzo 

C©ct 9 LTff /c®&50,u lS^Mie©^^^ S KpBI121(-GUS)Rbsc-des9 
1 H-AtU ^ U ? U-y 3 >gf (Gene Pulser ; 
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BioRad) ZM^T 25a?, 2500V. 200Q <Otk¥f-X*%%.'* to * fcfrtf. 7? 
KDNA^7^D/^f U 9 AlclALfco ZCDW&Z^v K^7f- 
U 800 ju 1© SOCigife ( 1 l%tz<9 HJ 7 h > 20 g> 5 ' 

g N NaCl 0.5 g> 2.5 mM KCK 10 mM MgS04, 10 mM MgC12, 20 mM ^Ol/n-;^ 
PH7.0) Sr^^U 2SVC 1. 5l$HftS«S L fc 0 50jul£, 100 

ppB©A^--vf YBB«^J£*fe 1.2X) ±fc££ N 2B°CT* 2 B 

^77; KDNA4H8Lfco KDN A«r«^tt«iJIB**Tffi 

4fcgL 1 %7*'D-X^IMi:i K> DNASrfr^iLH 32PT5^/bL 

pBI121(-GUS)Rbsc-des9£^/uT^ SCi^JtBLfco CI <D Agrobacteri um 
tumefaciens^ALBBSDESi^^o 
(3) ^^OOJBJHteft 

±IB©S^ALBBSDBS<£rs 50ppm©77 7^ -f •> >££frLB«#i&illJT?2tfC\ 2 B# 
®nt?igmttZo #*ftl.5 ml* lO.OOOrpnu 3M^LtiI^ 77 ±v 
-f fcttlc 1 m\®imi&-Z:'&cftLtZo MiClO.OOOrpm. 3#M«&L-C 

1.5 m\<Dimi&izwffimL$;%kmmmt itz 0 

»8ili:i0#KI«-«-&fc. ataxia? 3 Me^^©jSlft±T-7X*t^oT^^ 

loiiuco c©n* 1 K-au cm 2 \zt£z>&?izs xT-mmfiiz-mmL, ±ie 

- UrtCDMS-B5^Jtfe "^^7f- >1. 0 ppnu ? U >Wf& 0.1 ppm, & 

O'*^ 0.8 X*#tT) ( Murashige, T. and Skoog, F. Plant Physiol., 15: 
473, (1962)) ±td > 9 -y hv> No. lttfi ( 0 7. 0 cm) £g § % . C Oottt tc 
I^±i:LtI^H^o i't-u^ , 7 7-f;^t>-;a^ l6B#p B m 8 
B#IBJIfc®II#iT 25°C. 2BMiStLfco ol^^7*7> 250 ppm*#t? 
MS-B5fc«!±fc£ U |B|4R<c 10B IB]«£ LT7 **o x U 9 A£|&£ L fc„ 
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fi:^77*7> 250 ppnRtfa^-^-T 100 pprafc^i? MS-B5^1&±{cM^ 

u RtK7 Brummie z®m\zmK®mm&*»x4ti. ->a-M^s*< 

&i;fco H»w lOBH^II^ #aifc«>a-hS:?57*7> 250 ppmRtfrt' 
t7>fy> 100 ppm££tT MS-HFig*tfc (<>^^7f->RO't7^ 
MS-B5ig*&) (cg^L/Co lOBFeligftgL Lfc > a - h 

tr MS-HFig«lfc£*ILfco 

mmm 5 ) »k<e* * '< = © y y * ifif >a # > - if 

tt}U 1Mf>&tfy-1f >£*r*?T-afco y> ADNACitBftliCTABST' 
(Rogers, S. 0. & Bendich, A. J. ; Plant Molecular Biology Manual A6; 
1(1988)) iCtfcoTfTtt-afco BPS. 2gO^A*30l»Iirt«U 
CTA BiliJftiftty; ADN A*#fc. 1 0 fi g © D N A ^$iJRg^5^EcoRI 
iXbalTfilSf^O. 7X7#n-xy;l/-e*5Uic|frU t©tt^f n>§ (Hybond 
N+; Amersham) {CO. 4 N Na0HT<E¥ L tz 0 Z ©Jg{CpTRA3Xdes9^ t> trans i tft 
^©Wjkiifim^D-T'i Lt, >.6 5°CT1 6NfP B VW^y^-fe* 
- •> 3 >-T § C i (C «t *3 g * 3 VJ A * *1T ^ S d <h £56 

ZftKitZo Jj&ltyT-W 2± 1 1-*i'T ymzZhteteZfttZ^ (Nagy, F. 
£>: Plant Molecular Biology Manual B4; 1 (1988)) , poly(A)+RNA£*;l/A 
7^ft KAU07^D-7y;l/T«^&»t> -*--fn>jg| (Hybond N; 
Amersham) KlE^U If If >&£ ptf!l©'W 7* U -tf- •> a > Jc J: 0 ttz 0 
fit* (DMORN A&§£^LT^Z®W1)<&^tzt)<, %®tpfrZ>§£MM®&^®fc 

fCO^TJ3£Sf ##r£fT# o /Co 

J«te«5 1?RNA©»fft51*<ltB$n^:^''O^JHE*{*. S^ii LT 
pB 1 1 2 1 T^gfelfe L ^ ^ N * ^ o ^ n JK T © Jc <k * ^ 7 r f - ^ ;u ^ U -b 
d-;U (PG) s * + y *'->yU-;?7 -fe d-/1/ (SQDG) 3P©JJ! 
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#T L /wo 

fl|g©fflt±S(iBligh-DyerS (Can J. Biochem. Physiol., 37: 911, 1959) T 
'nU^fzo Hi2gOl (-SPoa^K^i-rSi^ti 1 g) £y*T»l*rU 
C*UC20 Bl©^ao*;l/A : y ^y-;U (1 : 2. #gUt) *tD;U"**5>* 
>T1f-TSI*«*«x 15#figMtL;fco :tii:^oW 12mi&tf3lg7k 
12ml £;&n>L8fcL<2I£L*:&. 3000rpm . 4 °C. ZO^O^b^M t 

0 211:^ III (TS) £0451 Lfco Ctl^ig^gOi^ J -yH&j&n^T. 

ij-x/<#u-*-£flH,\- 30 e CMETT**«£6fc^rt:o :n^2 ml© 
?op^A : ^ * J-)\s (1 : 4, #i»Jfc) l:^L> £BlftflijEfc$I £ L/io 

( 2 ) JgK©#® 

DEAE-Toyopearl 650C OfcV-0 ©!B»ift2. 5ml£ 1 MB^I*:*- MJ * Ajk&jfc 
( P H7.0)25 mlta-tftmai Lfco 3I®7R. > * ^ -^W&ife* U 

*ti:y^;-M:lffiL^ rtS2 cm©*7i*JcWSl.5cm*-?teJi>, JEtc 
50 Bl©^on*;l/A : * 5 J - )U (1 : 4. (**Jfc) T^^L/c 0 

ftfC. ^gftbtM^rt 5 AlC^tf. 50 nl©^UDsh/UA : y. ? J -JV ( 
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& : 7R (50:20:10:15:5. #«Jfc) 4>ttftff0«£-tt ? D U *;UA : ^ ^ J 
-J\s : tK (70 :21:3s #«Jt)£ffl^fc 0 TLCT^gtSL 7'JA!J> (8 0 %7-t? 

®.1rZ>z.tK&io&?=, x®m%.<DWft*mfe L> fife L«Sf £ •> 'J * 
£ B'lJ ^ EX ^ f3i£f (^AftTto COJ!SlJEFlE*aj5Jc«-«l^-r5«l^^«v C© 

i£l&W{;:3 ml©^ *7-;M£5 %i£®£jta>U ^±^^T85°Ctr 2 l^fH^Si& 
£tK Mfr&p< f^Hfctfco — 2u sn-K 2 r<h©JfeffiBmjsfc£8tJ6 3fcJ6 

8!l 0 IK •» •> U -h VJVfr h 5 m 1 © £ o D : y ^ y — ( 2 : 1 ) 

^tfil&S^lsliR L> ftlLfcft, 1 ml©50 mM TrisCl (pH 7. 2)Rtf0. 05 X 
Triton X-100 £Jn*.. & L < LTJI®£#«[ $ ft, ( 
Rhizopus delemar) SSfe© 1 ;^— H? ( 2 5 0 0 U ; y ft) ^Jp^. 3 7 

8 CT3 0^f B 1«S-rsciic=fc«9iiiR^(c s n - 1 tfc©I&J»»£#«?$-frfc 0 c 
©£jS£4&£**fi8L TLC (^ ODtWbA :7*h>: > -vl/ : ^ : 
= 10:4:2:3: 1 ). J: «9 *£J&©J3ISt, 'J 1 /^ %.mmmizft&Ltz 0 

4l:/*JM^f^iXf;^3 ml©^*-* >T 4 Isiaai U lETT'^I?' 
l»*lTi»Lfc. J^flfr®^ ^©##f{cte N ^^D7i«^7-f-^^ c 

^c-R7A plus c**«!f^m) £fflwc 0 ±nmomm^ 2 a. pgk 
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I£?iJ<Dfi£ : 1 9 6 

ge^ijo^ : &w 

Se^iJoa^S : Genomic DNA 

mm 

%M%i : Anabaena variabilis 
: I AM M-3 

GCT CTG GGG TTG TTG CTG TTA TAT CTA GGC GGG TGG TCT TTT GTG GTC TGG 
GGA GTT TTC TTT CGC ATC GTT TGG GTT TAC CAC TGT ACT TGG TTG GTA AAC 
AGC GCT ACC CAT AAG TTT GGC TAC CGC ACC TAT GAT GCT GGT GAC AGA TCC 
ACT AAC TGT TGG TGG GTA GCT GTC CTA GTG TTT GGT GAA GGT T 

mmo&z : 6 5 
mm 

fi£M& : Anabaena variabilis 
: I AM M-3 

Ala Leu Gly Leu Leu Leu Leu Tyr Leu Gly Gly Trp Ser Phe Val Val T.rp 
Gly Val Phe Phe Arg He Val Trp Val Tyr His Cys Thr Trp Leu Val Asn Ser 
Ala Thr His Lys Phe Gly Tyr Arg Thr Tyr Asp Ala Gly Asp Arg Ser Thr Asn 
Cys Trp Trp Val Ala Val Leu Val Phe Gly Glu Gly 
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BE?iJ#-t: 3 

: 8 3 7 

KJ|J©H£I : Genomic DNA 

: Anacystis nidulans 
W% : R2-SPC 



ATG ACC 


CTT 


GCT 


ATC CGA 


CCC 


AAG CTT 


TTC ATG 


GTC 


GCC 


ATT CAC 


ATT 


GGA GCA 


TTT AAC 


TGG 


CCC 


GCT GTG 


GGC 


GTG ATG 


TGT TTT 


GGC 


ATC 


ACC CTA 


GGC 


TGG CAC 


GAA GTT 


CCC 


AAA 


TGG CTG 


GAA 


TAC GTG 


ATG CAG 


CAC 


GGC 


CCG ATC 


GAA 


TGG ATC 


CAC TCT 


GAC 


CAA 


GAT GTC 


GAT 


CAC CAC 


AGT CAC 


TTC 


CTG 


TGG ATG 


ATC 


TAC GAA 


AAG TTC 


ACG 


CGC 


GAT ATC 


GCT 


GGC GAC 


TAT TTC 


TTC 


GGT 


GTC CAA 


GTC 


CTA CTG 


GAG GCT 


TGG 


GTT 


GGC AAT 


GGC 


TGG TCT 


CGC TTG 


GTG 


GTG 


GTC TAC 


CAC 


GTC ACT 


AAG TTT 


GGC 


TAC 


CGC TCC 


CAT 


GAG TCT 


TGG GTT 


GCC 


CTT 


CTG GCC 


TTT 


GGT GAA 


TAC CAG 


TAC 


TCG 


GCA CGT 


CAT 


GGC CTG 


TGG TTG 


ATC 


ATC 


TGC GGC 


CTG 


AAG AAG 


GTG GCG 


TCT 


CCA 


AAC AAC 


TAA 





GCC TTC AAC TGG CCG 


ACC 


GCC 


CTG 


CTG TTA GCG TTC CTG 


CCG 


GCC 


AAC 


GTT GCG CTG TAT TAC 


ATT 


ACC 


GGT 


CGG CTA ATT TCG CAC 


CGT 


AGC 


TTT 


CTG GTG TTC TGT GGC 


ACC 


TTG 


GCC 


GGT CTG CAC CGC CAC 


CAT 


CAC 


CTC 


GAC TCC AAC AAG GGT 


TTC 


CTC 


TGG 


ATT CCG GCC CGT ACG 


GAA 


GTA 


GAC 


CCT GTC TAT CGC TTC 


TTT 


AAC 


AAA 


GGG GTA CTT TTG TAC 


GCC 


TGG 


GGC 


TTC GTC GTT TGG GGG 


ATC 


TTC 


GCC 


TGG CTG GTG AAC AGT 


GCT 


ACC 


CAC 


GGC GAC CAG TCC ACC 


AAC 


TGC 


TGG 


GGC TGG CAC AAC AAC 


CAC 


CAC 


GCC 


CAG TGG TGG GAA TTT 


GAC 


TTG 


ACT 


GTG GGT CTG GCT CGC 


AAG 


ATC 


AAA 
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E?'J#-t : 4 
IE?|JCD^£ : 2 7 8 

: Anacystis nidulans 





R2- 


-SPc 










S5?0 : 














Met Thr 


Leu 


Ala 


lie 


Arg 


Pro 


Lys Leu 


Met Val 


Ala 


lie 


His 


lie 


Gly 


Ala Leu 


Trp Pro 


Ala 


Val 


Gly 


Val 


Met 


Val Ala 


lie Thr 


Leu 


Gly 


Trp 


His 


Arg 


Leu He 


Trn 1 Pit 
lip bell 


U 1 u 


Tvr 


Val 


I P1I 

Lt t U 


Val 


Phe Cys 


He Glu 


Trp 


lie 


Gly 


Leu 


His 


Arg His 


Asp His 


His 


Asp 


Ser 


Asn 


Lys 


Gly Phe 


Tyr Glu 


He 


Pro 


Ala 


Arg 


Thr 


Glu Val 


Asp Pro 


Val 


Tyr 


Arg 


Phe 


Phe 


Asn Lys 


Gly Val 


Leu 


Leu 


Tyr 


Ala 


Trp 


Gly Glu 


Val Val 


Trp 


Gly 


He 


Phe 


Ala 


Arg Leu 


Val Asn 


Ser 


Ala 


Thr 


His 


Lys 


Phe Gly 


Ser Thr 


Asn 


Cys 


Trp 


Trp 


Val 


Ala Leu 


Asn His 


His 


Ala 


Tyr 


Gin 


Tyr 


Ser Ala 


Asp Leu 


Thr 


Trp 


Leu 


He 


lie 


Cys Gly 


He Lys 


Val 


Ala 


Ser 


Pro 


Asn 


Asn 



Ala Phe Asn Trp Pro Thr Ala Leu Phe 

Leu Ala Phe Leu Pro Ala Asn Phe Asn 

Leu Tyr Tyr lie Thr Gly Cys Phe Gly 

Ser His Arg Ser Phe Glu Val Pro Lys 

Gly Thr Leu Ala Met Gin His Gly Pro 

His His Leu His Ser Asp Gin Asp Val 

Leu Trp Ser His Phe Leu Trp Met He 

Asp Lys Phe Thr Arg Asp lie Ala Gly 

Tyr Phe Phe Gly Val Gin Val Leu Leu 

Ala Trp Val Gly Asn Gly Trp Ser Phe 

Val Val Val Tyr His Val Thr Trp Leu 

Tyr Arg Ser His Glu Ser Gly Asp Gin 

Leu Ala Phe Gly Glu Gly Trp His Asn 

Arg His Gly Leu Gin Trp Trp Glu Phe 

Leu Lys Lys Val Gly Leu Ala Arg Lys 



@E?U#-^ : 5 

mmvgiZ : 1 8 
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MO®. : -#« 

htfpi^- : Eigft 
E7U©SS : "oJ&DNA 
@S?0 : 

ATGACAATTC CTACTTCA 

mmo^z : 1 5 
%m®M : 

: 

se^ij : 

GCTCTGGGGT TGTTG 
IS?|J©:S£ : 1 5 

le^joM : mm 

Me^ijom^ : £/&DNA 
KJU : 
• CAACAACCCC AGAGC 

i£?"J#-S§ : 8 

E?y©££ : 1 8 

m&How. : 

h*P 5>- : tltt 

2 8 
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RTGRTGRTTR TTRTGCCA 

mm^t : 9 
mn®&£ : i 7 

: -#« 

IS?|J®§21 : £$DNA 
S£?'J : 

ACGTCATGGC CTGCAGT 

: 1 0 
@e^ij©fi$ : 2 6 

$s©# ■■ — *«i 
mm : 

CGCGGATCCT TAGTTGTTTG GAGACG 

e^jm : 1 1 

I£?|J<D&£ : 2 5 
: -** 

E?'J : 

2 9 
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CATATGACCC TTCCTATCCG ACCCA 



K?U#4§- : l 2 
g£?ij©^£ : 2 9 

me>%. ■ — 

E?»J©«£ : a-SSDNA 
: 

AGCTTGGGTC GGATAGCAAG GGTCATATG 
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IS # <D is m 

- K"f*jtfi?*<E?U*-t3 Jciett©*SSiE^J^t?DNAtt-^*saSf*©|gH 
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mi 



10 20 30 40 . 50 60 

des9var ALGLLLLYLGGWSFVVWGVFFR I VWVYHC TWL VNS ATHK F 6 Y RT Y0A6 DRS THCWWVAV L 

«• • y«t**t«« •«•»• • • 

• ••»•• •• • » • 

MSCD2 L VPWYCW6 ET FVNSLCVSTF L RYAVV L N ATWL VNS AAHL Y6 YR PYOKN ISSREN I LVSMG 

240 250 260 270 260 290 

des9var VFGEG 

:x 

MSCD2 AVGEA 
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H2S 



(kbp) 
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!H4 



d e s S n i d 
MSCD2 

d e s 9 n i d 
MSCD2 

d e s 9 n id 
MSCD2 

MSCD2 
MSCD2 

des9n id 
MS CD 2 



10 . 20 30 40 50 60 

MTLAIRPKLAF NWP.TAL FMVA IHIGALLAFLPANF HWP AV6 VMVAL Y Y I TGC FG I TLGWH 



x: 



DDEGPPPKLEYVWRN 1 1 LMAL LHL6AL YG I TLVP SC KL YTC LF AYLYYV I S ALG I T AG AH 
60 70 80 90 100 110 

70 60 90 100 110 120 

RL 1 SHBSF £ VP KWL EYVLVFCG TL AMQHG P I EWIGLHRHHHLHSDODVDHHDSNKGF LWS 



• » • • • • 



RLWSHRTYKARLPLRLFL 1 1 AN TMAFQND VY EWARDHR AHHK F S ETH AO P HN S R RG F F F S 
1 20 1 30 H0 ISO 160 170 

130 140 160 160 170 

HFLW-MIYE IPA-RTEVOKFTRD I A6DPVYRFFNKYFFGVQVLLGVLLYAWGEAWVGNGW 

X* • • • • ■ • • • 

• • • ■ • • t • • i ••••«• » • ■ i *•• • 

HVGWLLVRKHP AVK EKGGKLDMSDL KAEKLVMFORRYYKPOLLLMCF VLP TLVPWYCWG E 
ISO 190 200 210 220 230 

160 190 200 210 220 230 

SF V — ~VWG I FARLVVVYHVTWL VHSATHKFGYRSHESGOQSTHCW1WVALL AFGEGWHNM 



t • * • • i t 



TFVNSLCVSTF L RYAVVt NATWL VN S AAHL Y6 Y R P YDICN I SSREN ILVSM6AV6ERFHNY 
240 290 260 270 260 290 

240 ' 250 260 270 

HHAYGYSARHGLQWWEFDLTWL I 1CGLKKVGLARK I KVASPNN 

• ••• • • » ••• 

• •••••• • • • • • « • • • • 

HHAFPYDYSASEYRWH INFTTFF I DCMAL L G L AY O R K R V S R AA 
300 310 320 330 340 
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